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measured from said top surface of said epitaxial layer, to 
a first depth ^ at a first location and to a depth of d 
at a second location, where d is/ less than d^, said first 
and second locations being separated by a predetermined 
horizontal distance; 

a source region of saidf first conductivity type 
formed in said expitaxial /ayer above a portion of said 
body region, said portion/ of said body region being 
located between said sedond location and said source 
region; and 

a trench formed £n said epitaxial layer, having 
substantially vertical side walls, extending from said top 
surface of said ep/taxial layer to a depth d tr , said depth 
d tr being less thaft^said depth d^, and greater than said 
depth d, said ti/eh>cn being (i) closer to said second 
location than sfaid first location, and (ii) horizontally 
adjacent saicy source region^ 

wherein/ breakdown in said trench DMOS transistor 
occurs across said epitaxial layer at a position closer to 
said firs/ location than said second location. 
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a substrate of semiconductor material of a first 
electrical conductivity/ type having a top surface; 

a first covering /layer of semiconductor material of 
said first electr^tfaX conductivity type, said first 
covering layer (i) Aaving a dopant concentration less than 
that of said subsrarate, (ii) having a top surface and 
(iii) being contiguous to and overlying the substrate top 
surface; 

a second Covering layer of semiconductor material of 
second electr/cal conductivity type having a top surface 
and being contiguous to the top surface of the first 
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covering layer and extending vertically downward from the 
top surface of the first covering yayer into an upper 
portion of the first covering 

a third covering layer of se/niconductor material of 
said first electrical conductivity type having a top 
surface and being contiguous to/ and partly overlying the 
top surface of the second covering layer, where the 
maximum depth of the second cohering layer relative to the 
top surface of the third covering layer is a depth d r ; 

a trench, having side walls and a bottom wall, said 
side walls extending vertically downward from the top 
surface of the third covering layer through the third and 
second covering layers and /through a portion of, but not 
all of, the first covering/ layer, where' the trench has a 
maximum depth relative to /the top surface of the third 
covering layer equal to af second depth d 2 and d 2 is less 
than d x ; 

a layer of oxide positioned within the trench and 

contiguous to the hot topi walls and side walls of the 

trench so that portion^, but not all,] of the trench are 

filled with the oxi^eXfl-ayer / 

electrically ciMducting semiconductor material, 

contiguous to the oxipe layer and positioned within the 

trench so that the oxide layer lies between the 

electrically conducting semiconductor material and the 

bottom and side waifs of the trench; and 

three electrqfdes that are electrically coupled to 

the electrically conducting semiconductor material in the 

trench, to the thiprd covering layer and to the substrate, 

respectively; 

wherein [thfe difference d x -d 2 of said first and 

second depths d x land d 2 is sufficient to force] junction 
• f 

breakdown occurs! away from the trench and into [the 
heavily doped] af portion of the second covering layer. 
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